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which comprises reacting the compound with a siiylating agent tn the presence of a quinone to introduce 
double bond. Novel intenmedlates are compounds of the fonnuta 



z 




wherein: 

Q is absent or is 




where is methyl. Ci-s straight or branched chain alkyl. Ca-s cydoalkyl, phenyl, or combinations thereof; 
and R^^ is hydrogen, Ci-6 alkyl, Ci-6 straight or branched chain alkoxy, halo, nitro or cyano. 
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DEHYDROQENATION PROCESS 



BACKGROUND OF TH£ INVENTION 

The present invention is concerned with a process for dehydrogenating compounds, particularly 3-oxo- 
5 4-azasterolds, to prepare corresponding compounds and novel intermediates utilized in the process. 

Heretofore, azasteroids have been dehydrogenated to introduce a A} double bond by means of 
benzene seleninic anhydride oxidation in which the saturated compound was heated with the benzene 
seleninic anhydride in refluxing chlorobenzene. Back. T. G.. J. Org. Ghem. 46: 1442 (1981); Rasmussen et 
al., J. Med. Chem. 29: 2296 (1986). Additionally, sulfoxide elimination has been a process used to 
to accomplish the dehydrogenation. See U.S. Patent 4,377.584, 4.220.775 and EP application 85301122,9 
(published September 18. 1985). However, these reactions have been found to give poor yields, with a high 
degree of impurities and one requires the use of a selenium catalyst which is very expensive and is quite 
toxic. 

It has also been Imown to dehydrogenate a 3-oxo^azalactam by a complicated 5-step process which 
7S involves a sulfenate intermediate. See Magnus et al,. J. Am. Chem. Soc, 1986: 108 221-227. However, the 
process of the present invention provides a versatile single-pot process for the direct introduction of a A' 
double bond into 3-oxo-4*azasteroids in high yields and without the attendant toxicity and impurity problems 
associated with the prior art. 

The process of the present invention is a single-pot silyation mediated qui none oxidation of lactams. 
20 lactones and 3-keto-4-azasteroids to the corresponding A' double borKi compound. The present invention 
provides a unique way to dehydrogenate a wide variety of compounds while avoiding the disadvantages of 
the prior art methods of effecting such transformations. The disadvantages overcome by the present 
invention include complicated multi-step processes, poor yields, unwanted by-products and the use of toxic 
selenium catalysts. 
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SUMMARY OF THE INVENTION 

The present invention provides a process for dehydrogenatlng a compound of the fonmula 
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where Formula (I) may alternatively have the structure of partial Formulas (II) and/or (111); 
wherein, A is 

(1)-CH2-CH2-; 

(2) 



QH3 



46 



Bis 



(1) 



1 2 



50 



I 

o ^- 



S5 



where X is N, O or Chb; and 
is absent or is 
(a) hydrogen; 
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(b) methyl or ethyl; 

(c) NR2R3 where and are hydrogen or methyl: or 

(d) cyano; or 
(2) 

(a) 



ro 



SiO 



N 



IS 

II 

CR*)3 810 O 



2S 



(c) 



30 



CR*)a 



ii 
c 

SIO C!^ 



35 



<d) 



4Q 



46 



60 



55 



c 

r' 

where R^ Is any of methyl, Ci-s straight or branched chain aikyl. Ca-e cycioalkyt, phenyl or combinations 
thereof; 

r'^ is hydrogen or methyl; 

R" is hydrogen or /3-methyl; 
R- Is hydrogen, /8-methyl or hydroxyl; Z Is 
(1) /3-hydrogen and a-hydroxyl; 
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(2) a-hydrogen or a-hydroxy) and 

(a) 

o 

-Alk- C -R^ 

5 where Alk is present or absent and is a straight or branched hydrocarbon chain of 1 to 12 carbon atoms; 
and is, 

(i) hydrogen, 

(ii) hydroxy!, 

(iii) Ci-i2 all<yl. 

10 (iv) NR^R^'^, where R^ and B}^ are each independently selected from hydrogen; Ci-iz straight or branched 
chain alkyi; Ci-12 straight or branched chain alkyi having a hydrogen substituted with a hydroxy, carboxylic 
acid or Ct-4 alkyi ester; C3-6 cycloalkyi; phenyl; or and R^o taicen together with the nitrogen to which 
they are attached represent a 5-6 membered saturated ring comprising up to one other heteroatom selected 
from oxygen and nitrogen; or 

IS (v) OR", where R" is M. where M is hydrogen or alkali metal, or Ci-is straight or branched chain alkyi; 
benzyl; or 

(b) -(Atk)-OR^^ where Alk is present or absent and has the same meaning as above; and 

R'2 Is 

(i) phenyl Ci -« alkylcarbonyl, 
20 (ii) Cs-10 cycloalkylcarbonyl, 

(iii) benzoyl, or 

(iv) C1-18 alkoxycarbonyl; 

(v) hydrogen; 
(3) 

*CH.Aik- 

or=CH-Alk-OR^^. where Alk is present or absent and has the same meaning as above, and R* and R^^ have 
the same meaning as above, and R'^ is also hydrogen or Ci -20 alkylcarbonyl; 
(4) 



30 



35 



where the dashed bond replaces the 17a hydrogen; 

(5) a-hydrogen and 
O 

^ NH C .R^3. 
where R^^ 

(a) Ci -12 alkyi; or 

(b) NR^R^O; 

(6) a-hydrogen and cyano; or 
^ (7) a-hydrogen and tetrazolyl; 

which comprises rea^ng the compound with a silylating agent In the presence of a quinone to introduce a 
^ double bond. 

The azasteroid compounds prepared by the processes of the present invention are testosterone*5a- 
reductase inhibitors useful fdr treating the hyperandrogenic conditions of acne vulgaris, seborrhea, female 
50 hirsutism, androgenic alopecia including male pattern alopecia, prostatic carcinoma and benign prostatic 
hypertrophy by topical or systemic administration. 

Novel silylated Intermediate compounds useful in preparing the conresponding compound are also 
an important part of the present invention. 
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DETAiLED DESCRIPTION OF THE INVENTION 

Generally, the process of the Invention involves treatment of the saturated stating lactam, lactone or 
azasterold with a siiyating agent in the presence of a quinone. A number of silylating agents capable of 

5 silylating lactams, lactones and azasteroids can be used. For example, bistrimethylsilylacetamide, 
bistrlmethylsilyltrlhaloacetamide, hexamethyldisilazane or bistrimethylsilylurea are siiyating agents that can 
be used in the processes of the present invention. The bistrimethylsilyltrihaloacetamide siiyating agent can 
have any halo group as a moiety thereof, such as chioro. fluoro, bromo or iodo. The prefened siiyating 
agent is bistrimethylsllyltrifluoroacetamide (BSTFA). 

70 Primarily, the readily available 2,3<fichloro-5.6-dicyano-1 .4-ben2oquinone (DDQ) and 3,4.5.6-tetrachloro- 
1,2-benzoquinone are preferred for use in the process of the present invention, but any other quinone of 
sufficient reaction potential can also be used. For example, ortho- or para-benzoquinones of the following 
formula: 



25 

where R^^ is hydrogen, Ci --e alkyi, Ci -6 alkoxy, halo such as CI. F. i, Br, nitro or cyano, can be used in the 
present invention. This would include quinones such as 2,3,5-trimethyl-1 .4-benzoquinone, 2,6-dimethyl-1 ,4- 
benzoquinone, 2,6-dl-t-butyl-l , 4-benzoquinone. 3,5-di-t-butyl-1 .2-benzoquinone and 2,3-di-alkoxy-l .4- 
benzo-quinone. Other quinones of sufficient reaction potential can be substituted for DDQ and still be within 
the scope of the present invention. 

As a general procedure, a lactam, lactone or 3-keto-4-dzasterotd is treated with a quinone and a 
siiyating agent in aliphatic or cyclic ethers, or chlorinated or aromatic hydrocarbon solvents with or without 
strong acid catalysis and with or without preliminary low temperature aging and then, first at a lower 
temperature, and then at elevated temperatures under nitrogen for 5 to 25 hours to cleanly produce the 
corresponding dehydrogenated lactam, or lactone in high yield. These conditions were also used to convert 
a 3-keto^azasteroid to the corresponding A^-azasteroid with consistently high yields. 

The reaction scheme can be represented as follows: 
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Heating the diastereomerlc mixture B results In fomiation of the corresponding A' compound. Cyciohexane- 
75 1.3-dione is used to decompose the residual OOQ prior to thermolysis. 

When X is N or CH2, the compound A is reacted with ODQ and BSTFA to fomr> an intermediate 
according to the following partial structure: 



20 



25 



30 




CR*)3S10 ^ 



heat 



40 




Y- CH2 

For example, the 17/9-carboxy-4-aza-androstan*3-one (A) is reacted with dichlorodicyano-p-ben- 
zoqulnone (DOQ) and bistrimethyl-sllyltrifluoro-acetamide (BSTFA) to form a diastereomeric intermediate 
(B). The intermediate (6) is subjected to dioxane reflux under heat to form the 174-carboxy-3-oxo-4- 
substltuted-4-aza-androst-1-ene-3-one (C) corresponding to formula I, 

The novel chemical intermediates formed in the process disclosed herein is also a significant part of the 
present invention. These novel chemical intermediates (6) are formed as diastereomeric mixtures, however, 
each diastereomer is included within the scope of the invention. The intermediates are compounds of the 
formula: 
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10 




CD 



IS wherein: 

Q is absent or is 



20 



2S 




or 




^ OH 



30 



35 



where is methyl, Ci -a straight or branched ch^n allcyl, C3-6 cycloalkyi, phenyl, or combinations thereof; 

and R^^ is hydrogen, Ci -s straight or branched alkyl. Ci aikoxy. halo, nitro or cyano; 

Bis 

(a) when Q is present. 



40 



where X is NR\ O or GHz; and is absent or is liydrogen. metiiyl or ethyi; 
(b) 



^ where )^ Is N or CH: 
(c) 



59 



C 
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56 



where X is 0 or CH2; Z is 

(1) i8-hydrogen and a-hydroxyl: 

(2) a-hydrogen or a-hydroxyl and 

(a) 



-Alk- C -R8, 

where Alk Is present or absent and is a straight or branched hydrocarbon chain of 1 to 12 carbon atoms; 
and is, 
(i) hydrogen, 
10 (ii) hydroxyl. 
(ill) C1-12 all^yi 

(iv) NR3R^°. where R^ and fl^° are each independently selected from hydrogen: C1-12 straight or branched 
chain alkyi; C1-12 straight or branched chain alkyi having a hydrogen substituted with a hydroxy, carboxylic 
acid or Ci-i alkyi ester, Cs-e cycloalkyi; phenyl: or R^ and R^° taken together with the nitrogen to which 

75 they are attached represent a 5-6 membered saturated ring comprising up to one other heteroatom selected 
from oxygen and nitrogen; or 

(v) OR^\ where R^^ is M, where M is hydrogen or alkali metal, or Ci-is straight or branched chain alkyi; 
benzyl; or 

(b) -(Alk)*OR^^, where Alk is always present and has the same meaning as above; and 
20 R^2 15 

(i) phenyl Ci^c alkylcarbonyl, 
(11) C5-10 cycloalkylcarbonyl, 

(iii) benzoyl, or 

(iv) Ci -1 8 alkoxycarbonyl; 

25 (v) amino, or Ci alkyi substituted amino, carbonyl; or 

(vi) hydrogen, provided that Alk Is a branched Ca-Cs chain; 
(3) 

o 

sCH-Alk- C-R8 

30 orsCH-Afk«OR*^. where Alk is present or absent and has the same meaning as above, and R" and R*^ have 
the same meaning as above, and R^^ is also hydrogen or Ci-20 alkylcarbonyl; 
(4) 



I 



^ where the dashed bond replaces the 17a hydrogen; 

1? 

(5) a-hydrogen and NHC -R^s, 
where R^^ Is, 

45 (a)Ci-t2 alkylror 

(b) NRSR^O; 

(6) a-hydrogen and cyano; or 

(7) a-hydrogen and tetrazolyl; 
r' is hydrogen or methyl; 

50 R is hydrogen or i9-methyt; 

R* Is hydrogen, iS-methyl or hydroxyl. 

The following examples should be considered as not limiting the invention and will serve to illustrate the 
manner in which the present invention is accomplished. 



EXAMPLE 1 
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3"Oxo-4"aza*5a-androst-1 «ene«1 7j3'Carboxyiic acid 



A 1 i three neck round bottom flask equipped with a nitrogen inlet, reflux condenser, addition funnel, 
5 mechanical stirrer and an Immersion thermometer was charged with 180 mL dioxane followed by 18 g of 3- 
oxo-4-aza-5a-androstan-17i8-carboxyiic acid portionwise with stirnng. To the stin-ed suspension was added 
portionwise 13.86 g of DDQ. The flask was evacuated (22" Hg) and flushed with nitrogen three times. To 
this stirred suspension was added BSTFA via the addition funnel at the rate of 50 mL/minute. The 
temperature slowly went up from 22* to 25* in a period of thirty minutes as most of the solids dissolved 
70 within this period to afford a clear solution. 

The solution was stirred for 18 hours at 22* after which time formation of the two diastereomeric 
adducts were observed. 

To the solution was added Q.54 g cyciohexane-1 ,3-dione and the reaction mixture was stirred at 22* for 
an additional three hours to decompose any residual DDQ. The solution was then heated in an oil bath so 

IS that a very gentle reflux was maintained. (Bath temperature 120*. Internal Temperature 108*) After 
refluxing for 20 hours complete disappearance of the adducts and formation of acid were observed. 

The reaction mixture was cooled to 22* and poured slowly over a period of 2 minutes into a stirred 
mixture of 300 mL CHaCIa and 60 mL 1% aqueous sodium bisulfite solution. 

The flask was rinsed with 50 mL CH2CI2. After the mixture was stirred for thirty minutes, 18 mL 6N HCI 

20 was added to this mixture and stinred for an additional thirty minutes. The heterogeneous mixture was 
filtered and the residue was washed with 60 mL IN HCI followed by 250 mL CHzCls. The filtrated was 
transferred into a seperatory funnel and allowed to settle. The bottom CHaCb layer containing the product 
was separated from the top aqueous layer and. the top layer was washed with 60 mL CIHaCia. The 
combined CHzCh layer was washed with 200 mL 2N HCI. The aqueous layer was washed with 60 mL 

25 CH2CI2. The two CH2CI2 solutions were combined. The liquid chromatography yield at this stage was 16.0 
g (88%). The combined CH2CI2 solution was then distilled and concentrated to about 120 mL volume. The 
distilialion was continued and acetonitrile was added to the flask at such a rate so that the total volume was 
maintained at approximately 120 mL. After addition of about 400 mL acetonitrlie the distillation head showed 
a temperature of about 82* . Gas chromatography analysis performed on the mother liquor showed the 

$0 presence of aboist 2% dioxane. The distillation' was discontinued at this point The suspension was cooled 
to 20* and aged at 20* for 20 hours with stirring. The crystals were filtered and washed with acetonitiite 
until the filtrate was coloriess. Approximately 100 mL acetonitrile was used for the wash. The wet cake was 
dried at 60* C under vacuum (about 1mm mg) overnight to produce 15.3 g of the acid. 

35 

EXAMPLE 2 



40 

1 7j3-(t*butylcarbamoyl)«4*aza-5a-androst*1 -ene-S-one 

A 50 ml three neck round bottom flask equipped with a nitrogen inlet, reflux condenser, addition funnel, 
magnetic stirrer and an immersion thermometer was charged with 10 ml dioxane followed by 1 g of 17i9-N- 

45 (t4)utylcarbamoyt)«4«aza-5a-androstan-3-one portionwise with stirring. To the stirred suspension was added 
portionwise 0.656g DOQ. The flask was evacuated (20" Hg) and flushed with nitrogen three times. To this 
stirred suspension was added BSTFA via a syringe at the rate of about 2 mL/mln. Most of the solids 
dissolved during a period of half of an hour to afford a clear red solution. The solution was stirred for 18 
hours at 22* after which time complete disappearance of standing material and formation of tiie two 

50 diastereometric adducts were observed by liquid chromatography. To tills solution was added cyclohexane- 
1.3-dione and tiie reaction mixture was stinred at 22* for an additional three hours to decompose any 
residual DDQ. The solution was tiien heated in an oil batti so that a very gentie reflux was maintained. After 
refluxing for 20 hours complete disappearance of the adducts and formation of tiie titie compound were 
observed by liquid chromatography. The reaction mbcture was cooled to 22* and poured slowly Into a 

55 stirred mixture of 30 ml CHaClz and 6 mL 1 % aqueous sodium bisulfite solution. The flask was rinsed with 
10 mL CH2a2. After tine mixture was stirred for 15 minutes 4 mL 6N HCI was added to tills mixture and 
stinred for an additional 15 minutes. The heterogeneous mixture was filtered and tiie residue was washed 
with 20 mL GHzCb. The fittrake was transfenred to a seperatory funnel and allowed to settle. The bottom 

12 
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CH2CI2 layer containing the product was separated from the top aqueous layer and the top layer was 
washed with 20 mL CHzCb. The combined CHaCIa layer was washed with 20 mL 2% sodium hydroxide 
solution. The CHaCIa solution was then distilled and concentrated to about 6 mL volume. The distillation 
was continued and isopropyl acetate was added to the flask at such a rate so that the total volume was 
5 maintained at approximately 6 mL. The distillation was discontinued when the distillation head showed a 
temperature of about 85*. The suspension was cooled at 0* for 6 hours. The crystals were filtered and 
washed with 2 mL isopropyl acetate. The crystals were dried at 60* under vacuum (1 mr Hg) overnight to 
produce 0.8 g of the title compound (80%). 

70 

EXAMPLE 3 



To 250 mg of 17-i8-(t-butylcarbamoyl)-4-aza-5a-androstan-3-one in a glass NMR tube were added 
IB approximately 2 mL of methylene chloride (as a CH2CI2CD2CI2 mixture suitable for NMR studies), 0.7 mL 
BSTFA and 60 mcL CF3SO3H. The tube was cooled in methanoMce and 168 mg tetrachloro-1.2- 
benzoquinone added accompanied by injection of a stream of dry 2 N2. The tube was then closed with a 
snugly fitting polyethylene stopper, sealed with stretched Parafilm®, agitated briefly with only momentary 
warming, and placed In a cooled NMR probe which had been previously adjusted for ^^C observations of 
20 reaction intermediates at approximately-5 ' C. Spectra were obtained from time to time over a period of two 
days during which the sample temperature was maintained between zero and *10* C. The solution was then 
allowed to age five days at ambient temperature while additional sepctra were recorded from time to time. 
At the end of this aging the entire solution was quantitatively transfenred, quenched with 1 mL acetic acid 
and volumetrically diluted for replicate HPLC analyses which gave 80-84% yield, based on assay vs pure 
25 17«j9-(t-butyIcarbamoyl)»4-aza-5a-andro$t-1-ene-8-one. from the saturated lactam precursor. 



EXAMPLE 4 

30 

A 100 mL three-neck round bottom flask equipped with a nitrogen inlet, reflux condenser, magnetic 
stiner and a septum inlet was charged with 17-/9-(t-butylcarbamoyl)-4-aza-5a-androstan-3-one (4.0 g). ODQ 
(4.0 g) and dioxane (26 ml). To this suspension was added BSTFA (10.5 g) with stirring via a syringe over a 
period of 1 min. Heating the mixture at reflux for 10 minutes afforded a clear solution. The solution was 

35 reftuxed for 18 hours at the end of which complete disappearance of starting material was observed by LC. 
The solution was cooled to room temperature and added to a mixture of 100 mL each 5% NaHSOs and 
CH2CI2. precipitating the hydroquinone which was separated by filtration. The CH2C12 layer of the filtrate 
was separated, extracted twice with 100 mL of 5% NaHSOs, concentrated to a thick oil and triturated with 
200 mL diethyl ether. Rrst and second crop solids were isolated and dried 4 hours at 50* under vacuum 

40 yielding a total of 3.28 g of 88% pure 17-j8-(t-butylcarbamoyl)-4>aza-5a-androst-1-ene-3-one. 



EXAMPLES 

45 



3-Oxo-4-aza-5a'androst-1'ene-17j3-carboxylic acid (A^-Aza acid) 

so AIL 3-neck round bottom flask equipped with a nitrogen inlet, reflux condenser, additional funnel, 
mechanical stirrer and an immersion thermometer was charged with 320 mL of tojyene. 20 g of 3-oxo-4- 
aza-5a-androstan-17/9-carboxylic acid, 15.7 g of DDQ, 70 mL of BSTFA and 0.32 mL of triflic acid. The flask 
was evacuated and flushed with Na three times. The reaction mixture was stirred for 18 h at 38-40* after 
which time complete disappearance of starting material and formation of two dtastereomeric adducts was 

56 observed by LC. Cyclohexane-1 ,3-dione (0.8 g) was added and the reaction mixture was stirred at 38-40 * 
for 3 hours to quench any residual DDQ. The solution was then heated to gentle reflux for 20 h after which 
time complete disappearance of the adducts and formation of the VAT -acid (95% assay yield) was observed 
by LC. The reaction was cooled to 20*C. Aqueous NaOH (430 mL, 1% by wt) and 120 mL of isopropanol 

13 
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were added. The mixture was stirred for 30 min, allowed to settle and the bottom aqueous layer was re- 
extracted with a mixture of 430 mL toluene and 120 mL i-propanol. The combined toluene layers were 
extracted with 320 mL of 1% NaOH. The bottom aqueous layer containing the product was extracted and 
the organic layer was washed with another 160 mL of 1% NaOH. The aqueous layers were combined and 
5 isopropanol removed by vacuum distillation and replaced with 100 mL of acetonitrile. The mixture was 
warmed to 60-65* C and acidified with 12 mL of 6N HCI to pH 1, aged at 60-65* C for 2 hours, cooled to 
20* C and aged for 18 hours and filtered. The filter cake was washed with 100 mL of HaO/ CHaCN (4/1). The 
product was dried at 50-60* C under vacuum to yield 17.8 g (88%) of the desired W^-aza acid. 

10 

EXAMPLES 



16 

Methyi-3-oxQ-4-a2a-5a'androst-1 -ene-1 7i8-carboxy late 

AIL three«neck round bottom flask equipped with a nitrogen inlet, reflux condenser, additional funnel, 
mechanical stirrer and an immersion thermometer was charged with 320 mL of toluene, 20 g of m6thyl-3^ 

20 oxo-4-aza-5a-androstdn-17i9-cart>oxyiate, 14.73 g of DDQ. 67 mL of BSTFA and 0.32 mL triflic acid. The 
flask was evacuated and flushed with N2 three times. The reaction mixture was stirred for 18 h at 22* after 
which time complete disappearance of starting material and formation of the two diastereomeric adducts 
was observed by LC. Cyclohexane-1 .3-dione was added and tiie reaction mixture was stirred at 22* for 3 
hours to quench any residual DDQ. The solution was then heated to gentle reflux for 20 h after which time 

25 complete disappearance of the adducts and formation of the methyl-3-oxo-4-aza-5-androst-1-ene-17- 
carboxylate was observed by LC. The toluene solution was cooled to 22* C and 42 mL CH2CI2 and 390 mL 
saturated sodium bicarbonate solution added with stirring. The bottom layer -was separated from the top 
organic layer containing the product The top layer was washed once more with 390 mL saturated sodium 
bicarbonate solution. The toluene solution was distilled to 100 mL volume. Toluene was displaced by n- 

30 Butylacetate via distillation maintaining 100 mL volume. The slurry was aged at 22* for 18 hours and 
filtered to produce tiie product steroid in 91% yield. 



EXAMPLE 7 

35 

By following the procedure of the preceding example a 90% yield of 17/3-(t-butylcarbamoyl)-4-aza-5a- 
androst-1-ene-3-one was obtained from the corresponding l7/9-(t-butylcarbamoyl)-4-aza-5-a-androstan-3- 
one. 

40 

EXAMPLE 8 



45 By following the procedure of the proceeding example a 90% yield of 22(R,S)-methyl-4-a2a-21-nor-5a- 
cholen-3.20-dlone was obtained from the corresponding 22(R,S)-nnethyl-4-aza-21-nor-5a-cholan-3.20-dione. 



EXAMPLE 9 

60 

A 100 mL tiiree neck round bottom flask equipped for magnetic stirring and a nitrogen Inlet was 
charged with 2 g of l7i9-(t-butytcarbamoyl)-4-aza-5a-androstan-3-one, 20 mL CHaCla. and 1.344 g of ortiio- 
chloranil. The solution was cooled to -8* by means of methanol/lce cooling and 6 mL BSTFA was added 
65 via syringe (ca. 1 mIn) followed by 0.48 mL trlfllc acid. The solution was stirred at -10* for 2 days followed 
by 22* for 6 days, after which time complete disappearance of starting material was observed by LC. At 
tiie end of this age HPLC analyses showed 1.6 g of 17/3-(t-butylcarbamoyl)-4-aza-5a-androst-1-ene-3-on6 
(based on assay ^ pure 17j8-(t-butylcarbamoyl)-4-aza-5a-androst-1«ene-3-one; yield 80%. 

14 
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EXAMPLE 10 



Isolation of the diastereomeric adduct formed between 3«oxo-4-a2a-5a-androstan-1 7 jS-carboxylic acid and 
ODQ 



10 



IS 



A 100 mL 3 neck round bottom flask equipped with a nitrogen inlet and magnetic stirring was charged 
with 20 mL tetrahydropyran, 2g of 3-oxo-4-a2a-5a-androstan-17i8-carboxylic acid, 6,7 mL of BSTFA, 1.47 g 
of DDQ and 2 mcL of trifllc acid. The solution was stirrd under Na for 20 hours at 22* after which time 
complete disappearance of starting material and formation of the two diastereomeric adducts was observed 
by LC. The solution was cooled to 4* (ice cooling) and 0.2 mL water was added to it. The mixture was 
stirred at 4' for 3 hours. The solvent was removed at 20* in the rotovapor to afford a yellow oil which was 
tritlated with 60 mL CH2CI2. The two diastereomeric adduct crystallized. The crystals were aged for 1 hour 
at 22' filtered, washed with 20 mL CH2CI2 and dried in vacuum at 22' to afford 90% yield of the two 
diastereomeric adducts. 



20 



EXAMPLE 11 



25 Preparation of 3-oxo*4«a2a"5a«androst»1 -ene-l 7j8-carboxy lie add via thermolysis of the isolated dia- 
steremeric adducts 

100 mg of the two diasteromerrc adducts (obtained in Example 10) were heated in 2 mL dioxane under 
Na atmosphere for 18 hours to produce 36 mg (by LC analysis, 60%) of the desired 3-oxo-4-aza-5a- 
30 androst-1-ene-17iS-carboxylic acid. 



EXAMPLES 12-37 



35 



By following the procedures of Example 1 or 2 but substituting the corresponding 1 .2-saturated steroid 
as a starting material, the following compounds could be obtained. 



40 



Example 



12 
13 
14 
15 
16 
17 



Compound Name 



1 7/S-hydroxy-4-a2a-5a-androst-1 -en-3-one 
3-oxo-4-aza-5a-preg-l-ene-20a-C€U'boxylic acid 
methyl-3-oxo-4-a2a*5a*pregn*1 -ene-20a-cart)oxy late 
2',3'a-tetrahydrofuran-2'-spiro-l 7-(4-a2a-5a-androst-1 -en-3-one) 
23-methyl-4-a2a-21 -nor-5a-chol-1 -ene-3,20-dione 
1 7/j-(2-pynrylcarbonyl)-4-a2a-5a-androst-1 -en-3-one 



50 



56 
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Example 


Compound Name 


18 


1 7/3-(t-butyldimethyl-sllyloxy)-4-aza-5a-androst-1 -en-3-one 


19 


3-oxo-4-a2a-5a-anclrost-1-ene-17fl-carboxamjcle 


20 


N-ethyl-3-oxo^aza-5a-androst-1 -ene-1 7i3-carboxamide 


21 


N-(2,4.4,-trimethyl-2-pentyl) 3-oxo-4-a2a-5a-androst-1 -ene-17/S-carboxamide 


22 


N.N-bis(2-propyl) 3-oxo-4-a2a-5a-androst-1-ene-17/8-carboxamide 


23 


1 7fl-hydroxy-4-methy l-4-aza-5a-androst-1 -en-3-one 


24 


4-methyl*3-oxo-4-aza-5a-pregn-1-ene-20a-carboxylic acid 



Example 



Compound Name 



75 



20 



25 methyl 4-methyl-3-oxa4-aza-5a-pregn*1-20a-cdrboxylate 

26 2\3'a-tetrahydrofuran-2'-splro-17-{4-methyl-4-aza-5a-androst-1-en-3-one) 

27 4,23-dimethyl-4-a2a-21 -nor-5a-chol-1 -ene-3.20-dlone 

28 4,22-djmethy l-4-a2a-21 -nor-5a-chol-1 -ene-3,20-dlone 

29 4-methyl-1 7/S-(2-pyrrylcarbonyl)-4-a2a-5a-androst-1 -en-3-one 

30 1 7^-(t-buty IdimethylsilyloxyH-methy l-4-a2a^a-androst-1 -en-3-one 

31 methyl 4-m6thyl-3<oxo^aza-5a-androst-1«ene-1 7iS*carboxy late 



2S 



Example 



Compound Name 



30 



32 
33 
34 

35 
36 
37 



4-methyl-3-oxo-4-aza-5a-androst-1 -ene-1 7/3-carboxamide 
N-ethyl 4-methy!-3-oxo-4-a2a'^-^drost-1 -ene-1 7/8-<»rboxamlde 
N-(t-butyl) 4-methyl-3-oxQ-4-a2a-5a-androst-l-ene-1 7/8-cait)oxamlde 
N-octyl 4-methyl-3-oxo-4-a2a-5a-androst-1 -ene-1 7/J-carboxamide 
N-(2,4.4-trlmethyl-2-pentyl) 4-methyl-3-oxo-4-aza-6a-androst-1 -ene-l 7i3-carboxamide 
N,N-bis(2-propy I) 4*methyl-3-oxo-4-aza-5a-andrDSt-1 -ene-1 7i8-carboxamide 



36 



Claims 

40 1. A process for dehydrogenating a compound of the fomiula 



45 



50 



55 
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70 




llll 



P (IE) 



(ID 



15 



20 



25 



where Formula (I) may alternatively have the structure of partial Formulas (If) and/or (111); wherein. 
A is 

(1)-CH2-CH2-; 
(2) 

CH3 

I 



-CH CH2- 

1 2 



30 



Bis 
(1) 



3S 



X 



40 



R1 



where X is N,0 or CH2; and 
Is absent or is 
<a) hydrogen; 

(b) methyl or ethyl; 

(c) NR2R3 where R2 and P? are hydrogen or methyl; or 

(d) cyano; or 

(2) 



60 



55 
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10 

(b) 



rs 



20 

(c) 

25 



30 

W) 

3S 



40 

(e) 



50 



(a) 

1 



(R4)3S-.0'^ 



I! 

(R4)3SiO 



,C 



'.R4)3SiO CHa 



(R4)3SiO' ^CH 



11 

C 

(R4)3SiO'' 

R1 



Where is any of methyl, Ct-a straight or branched chain alkyl. Ca-e cycloalkyl. phenyl, or combinations 
65 thereof; 

r' is hydrogen or methyl; 

r" is hydrogen or /3-methyl; 

R* is hydrogen, /3-methyl or hydroxyi; 

18 
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Zis 

(1) /S'hydrogen and a-hydroxyl; 

(2) a-hydrogen or a-hydroxyl and 



5 



10 



(a) 



o 

(Alk) — G RS 



where Alk is present or absent and is a straight or branched hydrocarbon chain of 1 to 12 carbon 
atoms; and is. 
(i) hydrogen, 
(it) hydroxyl, 
(Hi) Ci-i2alkyl. 

(iv) NRSR^o, where and R^^ are each independently selected from hydrogen; C1-12 straight or 
branched chain aikyi, Ci-ia straight or branched chain alky! having a hydrogen substituted with a hydroxy, 
carboxylic acid or Ci-* alkyl ester; C3-€ cycioalkyi; phenyl; or and R'° taken together with the nitrogen 
to which they are attached represent a 5-6 membered saturated ring comprising up to one other heteroatom 
selected from oxygen and nitrogen; or 

(v) 0R^\ where R" is M. where M is hydrogen or alkali metal, or Ci-ia straight or branched chain 
alkyl; benzyl; or 

(b) -(AlkK>R^2, where Afk is always present and has the same meaning as above: and 
R« is 

(i) phenyl Ci -g aikylcariDonyl, 
(it) Cs-10 cycloalkyicartionyl. 
(ili) benzoyl, or 

(iv) C1-18 alkoxycart>onyl: 

(v) amino, or Ci -s alkyl substituted amino, carbonyl; or 

(vi) hydrogen, provided that Alk is a branched Cs-Cs chain; 
(3) 



40 



,CH Alk — C 



or = CH-Alk-OR^2^ where Alk is present or absent and has the same meaning as above, and R® and have 
46 the same meaning as above, and is also hydrogen or Ci -20 alkylcarbonyl; 
(4) 




65 where the dashed bond replaces the 17a hydrogen; 



(5) a-hydrogen and 
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O 

NHC R^^ 



where R^^ Is, 
(a) Ci-i2 aikyi; or 
70 (b) NWR^O; 

(6) a-hydrogen and cyano; or 

(7) a-hydrogen and tetrazolyl; 

which comprises reacting the compound with a silyfating agent in the presence of a quinone to introduce a 
double bond. 

75 2. A process according to Claim 1 wherein the silyfating agent is a bistrimethylsllyltrihaloacetamtde, 
bistrimethyisilylacetamide, hexamethytdisilazane, or bistrimethylsiiylurea. 
3. A process according to Claim 2 wherein the quinone is: 




where R^^ is hydrogen, Ci-€ .alkyl. Ci-e alkoxy, halo, nitro or cyano. 

4. The process according to Claim 3 wherein the quinone is 2,3-dichloro-5,6-dicyano-1,4-benzoqulnone. 

5. A process according to Claim 1 wherein 
A is -CH2.CH2-: ^ 

Bis 



40 



45 




where R^ Is 

(a) hydrogen; 

(b) methyl or ethyl; 
r', R* are hydrogen; and 



20 
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O 



5 




where is 



10 



(I) -NHC3-12 branched alkyi; 

(ii) -NHCa-ta branched alky I having a hydrogen substituted with a hydroxy, carboxyiic acid or C1-4 



alkyI ester; 



(iii) -C3-12 branched aikyi; or 

(iv) -OCH3. 

6. A process according to Claim 5 wherein the silyfating agent is a bistrimethylsilyttrihaloacetamide. 
75 bistrimethylsllylacetamide, hexamethyldisilazane, or bistrtmethytsilylurea. 

7. A process according to Claim 6 wherein the silylating agent Is a bistrtmethyisilyltrifluoroacetamlde 
and the quinone is 2,3-dichloro-5,6-dicyano-1 ,4-benzoquinone. 

8. A process according to Claim 7 wherein is hydrogen and R^ is -NH-t-butyl. 

9. A dehydrogenation process which comprises reacting 17)S-N-(t-butylcarbamoyl)-4-aza-5a-androstan- 
20 3-one with a silylating agent in the presence of a quinone to form i7/9-N-(t-butylcarbamoyl}-4-aza-5a- 

androst-l-en-3-one. 

10. A process according to Claim 9 wherein the silylating agent is a bistrimethylsilyltrifluoroacetamide 
and the quinone is 2,3-dichloro*5,6-dicyano*1,4*benzoquinone. 

11. A process according to Claim 1 which comprises reacting 23-methyl-4-a2a-2l-nor-5a-cholan-3,20- 
26 dione with a sllyating agent In the presence of a quinone to form the compound. 

12. A process according to Claim 1 which comprises reacting 22-methyl-4-a2a-21-nor-5a-cholan-3,20- 
dione with a sllyating agent in the presence of a quinone to form the compound. 

13. A process according to Claim 1 which comprises reacting 3-oxo-4-aza«5a-androstan-17/3<:arboxylic 
acid dione with a sllyating agent in the presence of a quinone to form the a' compound. 

30 14. A process according to Claim 1 which comprises reacting 1 7/8-<isopropy lcarbonyl)-4-aza-5a- 
androstan-3-one with a sllyating agent In the presence of a quinone to form the compound, 

' 15. A process according to Claim 1 which comprises reacting 17i8-(cari3omethoxy)-4-aza-5a-androstan- 
3-one with a sllyating agent In the presence of a quinone to form the compound. 
16. The compounds of the formula 



2 



40 



45 



O. 




R 



III 



50 



56 



wherein: 

Q is absent or Is 
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TO (R4)3SiO 




R14 



R14 



or 



OSi(R^)3 



> OH 



-OH 



15 



20 



where is methyl. Ci-g straight or branched chain alkyi, Ca-s cycioall<yl. phenyl, or combinations thereof; 

and R^* Is hydrogen, Ci -s alkyl. Ci s straight or branched chain alkoxy, halo, nitro or cyano: 

Bis 

(a) when Q Is present 



25 



where X is HR\ O or CHa; and i$ absent or is hydrogen, methyl or ethyl; 
(b) 



30 



(R4)3SiO 



where X is N or CH; 
(c) 



45 



(R^)3SiO 



X" 



50 



55 



where X is O or CHa; 
Zis 

(1 ) /3-hydrogen and a-hydroxyl; 

(2) a-hydrogen or a-hydroxyl and 
(a) 

o 

-Alk- C -R8, 

where Alk is present or absent and is a straight or branched hydrocarbon chain of 1 to 12 carbon 
atoms: and PP is. 
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(i) hydrogen, 

(ii) hydroxyl. 
(ill) Ci-,2alkyl 

(iv) NR3R^°, where and R^° are each Independently selected from hydrogen: C1-12 straight or 
5 branched chain alkyi; Ci-ia straight or branched chain all<yl having a hydrogen substituted with a hydroxy, 

carboxyiic acid or C1-4 alkyI ester; Ca-c cyctoalkyi: phenyl; or R^ and R^*» taken together with the nitrogen 
to which they are attached represent a 5-6 mennbered saturated ring comprising up to one other heteroatom 
selected from oxygen and nitrogen; or 

(v) 0B^\ where R^^ is M. where M Is hydrogen or alkali metal, or Ci-is straight or branched chain 
10 alkyI; benzyl; or 

(b) -(Alk)-OR^^. where Alk Is always present and has the same meaning as above; and 

R^2 Is 

(i) phenyl Ci -e alkylcarbonyl. 
(Ii) C$-io cycloalkylcarbonyl, 
IS (iii) benzoyl, or 

(Iv) C1-18 alkoxycarbonyl; 

(v) amino, or Ci -s alkyI substituted amino, carbonyl; or 

(vi) hydrogen, provided that Aik is a branched Ca-Cs chain; 

(3) 



20 



60 



55 



- CH-Alk- C -R8 

or ss CH-Alk-0R^2^ where Alk is present or absent and has the same meaning as above, and R* and R'^ 
have the same meaning as atx)ve, and R^^ is also hydrogen or C1-20 alkylcarbonyl; 
(4) 



where the dashed bond replaces the 17a hydrogen; 



30 



35 (5) a-hydrogen and NH C -R'3, 

where R^^ jg^ 

(a) Ci-12 alkyi; or 

(b) NR9R^0; 

(6) a-hydrogen and cyano; or 
^ (7) a*hydrogen and tetrazolyl; 
R is hydrogen or methyl; 
R is hydrogen or /3-methyl; 
R* is hydrogen. iS-methyl or hydroxy!. 

17. The compounds of Claim 1. wherein Q is present and R^ is methyl; 



Bjs 

r". R** are hydrogen: 

Zls- C-R« 
where R' Is 

(I) -NHCa-ia branched alkyI; 

(II) branched alkyi having a hydrogen substituted with a hydroxy, carboxyiic ackJ or Ci- 
alkyi ester; 

23 
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(\\\) -03-12 branched alkyi; or 
(Iv) -OCH3. 

18. The compounds of Claim 17 wherein R® is -NH-t-butyl, 



CH2OH 



NHC(CH3)2 



to 



sec-butyl, isobutyl or -OCH3. 

19. The compound of Claim 18 wherein is hydrogen and Is -NH-t-butyL 

20. The compound of Claim 19 where Q is 



15 



20 



26 




30 21 . The compound of Claim 19 where O is 



35 



40 



45 



so 




OSiMe 



55 
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Claims for the following contracting States: ES. GR 

1. A process for deliydrogenating lactams, lactones and/or 3-keto-4-azasteroids of the formula 

5 2 



10 



IS 




CI) 



20 



25 



t Y 



30 



(III) 



where Formula (I) may alternatively have the structure of partial Formulas (II) and/or (III): wherein, 
A is 

35 (1) -CH2-CH2-; 
(2> 



40 



9<3 
-dH-CH2-J 
1 2 



4S 



Bis 
(1) 



60 



85 



Where X is N,0 or CHa; and 
¥V is ak)sent or is 

(a) hydrogen; 

(b) methyl or ethyl; 

(c) where R* and R^ are hydrogen or methyl; or 

(d) cyano; or 



25 
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(2) (a) 



(b) 

10 



IS 

(c) 

20 



26 



30 



35 



40 



(d) 



(R*), SIO N 



li 
C 

CR*), SiO O 



li 

c , 
CR*)3 Sto' CH, 



I 

CR*)3 SIO CH 



(e) 



45 



where is ary of methyl, Ci«-8 straight or branched chain alkyl. cycloaikyi, phenyl, or combinations 
thereof; 

R is hydrogen or methyl; 
R* is hydrogen or iS-methyl; 
R" is hydrogen, /9-methyi or hydroxyl; 
Zis 

(1) /8-hydrogen and a-hydroxyl; 

(2) a-hydrogen or a-hydroxyi and 

^ (a) '{AJky% -R», 

where Allc is present or absent and is a straight or branched hydrocarbon chain of 1 to 12 carbon 
atoms: and R* is, 
(I) hydrogen, 
(H) hydroxyl. 
(iii) Ci-t2 alkyl. 

(iv) NRSR^o, where R^ and R^** are each independently selected from hydrogen: C1-12 straight or 
branched chain all<yi, C1-.12 straight or branched chain aii<yl having a hydrogen substituted with a hydroxy, 
carix)xylic add or Ci -4. aiicyl ester C3-6 cycioallcyl: phenyl: or R^ and R^** talcen together with the nitrogen 

26 



55 



BNSOOCtD: < 
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to which they are attached represent a 5-6 membered saturated ring comprising up to one other heteroatom 
selected from oxygen and nitrogen; or 

(v) OR", where is M. where is hydrogen or alkaJi metal, or Ci-is straight or branched chain 
alkyi; benzyl; or 

5 (b) -(Alk)-0R^2, where Alk is always present and has the same meaning as above; and 
Is 

(I) phenyl Ci -s alkylcarbonyl, 
(li) C5-10 cycloalkylcarbonyl, 
(iii) benzoyl, or 
10 (iv) C1-18 alkoxycarbonyl; * — 

(v) amino, or Ci -s alkyl substituted amino, carbonyl; or 

(vi) hydrogen, provided that Alk is a branched Ca-Cs chain: 

o 

15 (3) =CH-Alk.c:-R8 

or = CH-Alk-OR'2, where Alk is present or absent and has the same meaning as above, and and R^^ ^3^3 
the same meaning as above, and R^^ is also hydrogen or Ci -20 alkylcarbonyl; 
(4) 



20 




25 where the dashed bond replaces the 17a hydrogen; 

O 

(5) a-hydrogen and NH C -R«, 
where R^^ Is, 

30 (a) Ci -12 alkyl; or 
(b) NR9Ri° 

(6) a-hydrogen and cyano; or 

(7) a-hydrogen and tetrazolyl; 

which comprises reacting the compound with a siiylating agent in the presence of a qutnone and further 
QQ thermolysis of the Intermediate achieved, in order to introduce a double bond. 

2. A process according to Claim 1 wherein the siiylating agent is a bistrimethylsilyltrihaloacetamide, 
bistrimethylsilylacetamide, hexamethyldfsiiazane, or bistrimethylsilylurea. 

3. A process according to Claim 2 wherein the quinone is: 



40 




^ where R^* is hydrogen, Ci -6 alkyl, Ci-ealkoxy. halo, nitro or cyano. 

4. The process according to Claim 3 wherein the quinone is 2,3-dlchloro-5,6-dicyano-l .4-benzoquinone. 

5. A process according to Claim 1 wherein A Is -CHa-CHa-; 

B Is 

65 
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o 




5 



where is 

(a) hydrogen; 

(b) methyl or ethyl; 
r". R"* are hydrogen; and 

o 

Z Is - c -R« 
where R^ Is 

(I) -NHC3-12 branched alkyi; 

-NHC3«i2 branched alkyI having a hydrogen substituted with a hydroxy, carboxylic acid or Ci-i 
alkyI esten 

(ill) -63-12 branched alky I; or 

(Iv) -OCH3. 

6. A process according to Claim 5 wherein the silylating agent Is a bistrlmethylsilyltrihaloacetamide, 
^0 bistrimethylsllyiacetamlde, hexamethyldisllazane. or bistrlmethylsilyturea. 

7. A process according to Claim 6 wherein the silylating agent Is bistrimethylsilyltrlfluoroacetamide and 
the quinone is 2,3-dichloro-5,6-dicyano-1 ,4-benzoquinone. 

8. A process according to Claim 7 wherein R^ is hydrogen and R® is -NH-t-butyl. 

9. A dehydrogenation process according to Claim 1, which comprises reacting 17/3-N-(t-buty lear- 
ns bamoyl)-4-a2a-5a-androstan-3-one with a silylating agent in the presence of a quinone to form 17i8-N-(t- 

butylcarbamoy l)-4-aza-5arandrost-1 -en-3-one. 

10. A process according to Claim 9 wherein the silylating agent is bistrlmethylsilyltrifluoroacetamide and 
the quinone is 2,3-dichloro-5.6-dicyano-1 ,4-ben2oquinone. 

11. A process acconding to Claim 1 which comprises reacting 23-methyh4-a2a-21-nor-5a^olan-3.20- 
^ dione with a silylating agent in the presence of a quinone to form the a' compound. 

12. A process according to Claim 1 which comprises reacting 22-methyl-4-a2B-21-nor 5a-cholan-3,20- 
dione with a silylating agent in the presence of a quinone to form the compound. 

13. A process according to Claim 1 which comprises reacting 3-oxo-4-a2a-5a-androstan-17i8-carboxylic 
acid dione witti a silylating agent in the presence of a quinone to form the ^ compound. 

^ 14. A process according to Claim 1 which comprises reacting 17/5-{isopropylcarbonyl)-4-a2a-5a- 
androstan*3-one with a silylating agent in the presence of a quinone to form the ^ compound. 

15. A process according to Claim 1 which comprises reacting 17/S-(carbomethO)cy)-4-a2a-5a^drostan- 
3-one with a silylating agent in tiie presence of a quinone to form the compound. 

16. A process for tiie preparation of intermediates having the following formula: 



Z 



45 



50 




Ct) 



^ wherein: 

Q is absent or is 
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10 




R 
R 

or 



"A 




.^ -osiC R*> J 



- OH 



where R* is methyl, Ci-a straight or branched chain alkyi, C3-6 cycloalkyi, phenyl, or combinations thereof; 
;5 and R^^ is hydrogen, Ci -e alkyI, Ci straight or branched chain alkoxy. halo, nitro or cyano; 
Bis 

(a) when Q is present, 



20 



where X is NR\ O or CH2: and R' is absent or is hydrogen, methyl or ethyl; 
^ (b) 



30 CR )3 sio ^ 



35 



Where X is N or CH; 
(6) 



II 

(e*>3 sio ^ 



40 



where X is O or CH2; 
Zis 

(1) iS-hydrogen and a-hydroxyl; 
45 (2) a-hydrogen or a-hydroxyl and 

(a) 

o 

-Alk- S-R«, 

where Alk is present or absent and is a straight or branched hydrocarbon chain of 1 to 1 2 carbon atoms; 
so and R^ is, 

<i) hydrogen, 
(ii) hydroxy!, 
(ili) C1-12 alkyI 

(iv) NR^R^o^ where R^ and R^° are each independently selected from hydrogen: C1-12 straight or 
55 branched chain aikyi; Ci-12 straight or branched chain alkyl having a hydrogen substituted with a hydroxy, 
carboxyiic acid or C1-4 alkyl ester: Ca-6 cycloalkyi; phenyl; or R^ and R^^ taken together with the nitrogen 
to which they are attached represent a 5-6 memt^ered saturated ring comprising up to one other heteroatom 
selected from oxygen and nitrogen; or 
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(V) 0B}\ where R^^ is M. where M is hydrogen or all<ali metal, or Ci-is straight or branched chain 
ali<yi; benzyl; or 

(b) -(Alk)-OR^^. where Alk is always present and has the same meaning as above; and 

5 (I) phenyl Ci alkylcarbonyl. 
(ii) Cs-10 cycloalkyicarbonyl, 
(lii) benzoyl, or 
(Iv) Ci-i8 alkoxycarbonyl; 

(V) amino, or Ci -s alkyi substituted amino, carbonyi; or 
10 (vi) hydrogen, provided that Alk Is a branched Ca-Ca chain; 
(3) 

p 

» CH-AJk- C -R8 

or » CH-Alk-OR^^. where Alk is present or absent and has the same meaning as above, and and R^^ 
15 have the same meaning as above, and R^^ is also hydrogen or Ct *2o alkylcarbonyl; 
W 
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where the dashed t>ond replaces the 17a hydrogen; 
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(5) a-hydrogen and NH fl -R^3 
where R^^ 

(a) Ci-i2 alkytor 

(b) NRSR^O; 

(6) a-hydrogen and cyano; or 

(7) a-hydrogen and tetrazolyt; 
r'^ is hydrogen or methyl; 

R* is hydrogen or i5-methyl; 

R" is hydrogen. /S-methyl or hydroxyi, 

characterized by reacting a lactam, lactone or d-keto-4-azasteroid of fonmula 



40 



z 

( T> 

S \ X 



wherein B, Z, X, r'; r'' and R" are those defined alcove, with a siiyiating agent in the presence of a 
quinone. 

17. A process according to Claim 16 wherein the siiyiating agent Is a bistrlmethylsllyitrlhatoacetamide, 
bistrlmethyisilyiacetamide, hexamethyldisilazane, or bistrimethylsilyiurea. 

18. A process according to Claim 17 wherein the quinone is: 



30 
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IS 



20 



where R^* is hydrogen. Ci-salkyl, Ci-salkoxy. halo, nitre or cyano. 

19. A process according to Claim 18 wherein the quinone is 2.3-dichloro-5.6'dicyano-1 ,4-benzoquinone. 

20. A process according to Clainn 16 wherein Q is present andR^ is methyl: 

B is 



I 



X 



where X is NR^ ; 



r". R" are hydrogen; 

25 n 
2 IS - e -R8 

where R® is 

(i) -NHC3-12 branched alkyi; 

pi) -NHCa-ia branched alkyI having a hydrogen substituted with a hydroxy, carboxylic acid or Ci 
alky! ester; 

(lii) -03-12 branched alkyI; or 
(Iv) -OCH3. 

21. A process according to Claim 20 wherein R^ is -NH-t-butyt, 



40 



sec-butyl, isobutyl or -OCHs. 

22. A process according to Claim 21 wherein R^ is hydrogen and R^ is -NH-t-butyl. 

23. A process according to Claim 22 where 0 is 



ci 



45 



60 




CN 



55 



24. A process according to Claim 22 where O is 
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CI 




CI V 

\ 



OSirda 



or 



CI 



— OH 
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which comprises reacting tiie compound with a silylating agent in the presence of a quinone to introduce 
aA* double bond. Novel intermediates are compounds of the formula 



wherein: 

Q Is absent or is 



or 
-OH 



or 




« OK 



where is methyl. Ci-s straight or branched chain alkyl. C3-6 cycloalkyi, phenyl, or combinations thereof; 
and R^"^ is hydrogen, Ci ^ alkyl, Ci -6 straight or branched chain alkoxy, halo, nitro or cyano. 
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